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Feature at a glance 
Designing innovations aligned with patients' needs and workflow requires human factors and 
ergonomics (HF/E) fieldwork in home and community settings. Fieldwork in these extra-
institutional settings is challenged by a need to balance the occasionally competing priorities of 
patient and informal caregiver participants, study team members, and the overall project. We 
offer several strategies that HF/E professionals can use before, during, and after home and 
community site visits to optimize fieldwork and mitigate challenges in these settings. Strategies 
include interacting respectfully with participants, documenting the visit, managing the study 
team-participant relationship, and engaging in dialogue with institutional review boards.  
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Short Feature 
 
Health care HF/E: moving into the home and community 
 
Human factors/ergonomics (HF/E) has contributed to improving health care for over 
half a century (Chapanis & Safrin, 1960) and is increasingly recognized as a key driver for 
advances in health care quality and safety (Institute of Medicine, 2011; National Academy of 
Engineering & Institute Medicine, 2005). Meaningful contributions in the future will be 
stimulated by two paradigm shifts, which are transforming the targets and settings of health 
care HF/E practice and research. The first shift concerns the unit of analysis. In HF/E, the focus 
has extended from physical to cognitive to sociotechnical systems (Holden, Rivera, & Carayon, 
2015). In health care, the focus has similarly progressed from biomedical to psychological to 
systems approaches (Valdez, Holden, Novak, & Veinot, 2015). Consequently, it is increasingly 
recognized that health care HF/E intervention design, whether technological or programmatic, 
must account for physical, organizational, and social environments that comprise the larger 
system context (Waterson, 2009). The second paradigm shift concerns the scope of health care. 
While HF/E practice within health care originated within institutional settings such as hospitals 
and clinics (Chapanis & Safrin, 1960), it is increasingly acknowledged as also encompassing 
home and community settings (e.g., self-regulating blood glucose, managing health information) 
(Holden, Schubert, & Mickelson, 2015; Moen & Brennan, 2005; Zayas-Caban & Valdez, 2011). 
This transition is the result of multiple trends, including increased fragmentation of care, 
insurance based pressures for earlier discharge, proliferation of health information technology, 
and cultural shifts emphasizing patient engagement and shared decision-making (Brennan, 
Downs, and Casper, 2010; Carman et al., 2013; Gruman et al., 2010).  To be responsive to this 
shift of scope, HF/E interventions must not only consider professionals (e.g., physicians, nurses, 
therapists) but also patients, family members, friends, and others in their community. The 
intersection of these two paradigm shifts implies that a new frontier for HF/E in health care is a 
sociotechnical systems approach that considers health care as a system including the home and 
community (Figure 1). Such an approach is relevant for studying and developing interventions 
to address a range of phenomena including transitions of care, chronic illness management, care 
coordination, and health information technology (Carayon et al., 2013).  
 
[Figure 1 about here] 
 
 Existing HF/E tools and concepts relevant to a sociotechnical systems approach require 
adaptation to be effectively applied to home and community settings. In comparison to hospital 
and clinic environments, patients’ homes and communities are highly personal spaces in which 
health care activities are enmeshed with many other activities of daily living (Corbin & Strauss, 
1985) (Figure 2). Moreover, unlike health care professionals, patients and the individuals that 
support them are not typically paid to engage in health-related work. Work system models have 
been developed that specifically attend to health-related work in extra-institutional settings 
(Holden et al., 2013; National Research Council, 2011). Similarly, efforts are underway to 
translate the concept of workload for the patient context (Nathan-Roberts, Holden, Yin, & 
Valdez, 2015). In addition to theoretical and methodological considerations, home and 
community environments raise unique challenges for initiating and conducting fieldwork 
(Furniss et al., 2014; Holden, Scott, Hoonakker, Hundt, & Carayon, 2014).  
 
[Figure 2 about here] 
 
The HF/E community is amassing experience within home and community environments 
through projects spanning health care phenomena (e.g., care coordination, self-monitoring, 
personal health information management), patient diagnoses (e.g., chronic obstructive 
pulmonary disease, hypertension, Type 2 diabetes), and designs (e.g., qualitative inquiry, 
clinical trials). These experiences illuminate the challenges and competing priorities that must 
be managed during fieldwork. Moreover, the lessons learned inform best practices for health 
care HF/E professionals to follow when interacting in this space.  
 
Challenges and competing priorities: the community, the study team, and the project 
 
 There are multiple stakeholders whose priorities must be adequately addressed to 
successfully complete fieldwork in the home and community. The three primary stakeholders 
are: 1) community members, or the patients and informal caregivers whose activities and 
environments are the focus of inquiry, 2) study team members, or the HF/E professionals who 
are conducting the investigation, and 3) the project, which although not an independent 
stakeholder, has specific goals associated with its integrity and may be represented by a client or 
funder. Figure 3 details the priorities of each stakeholder. The challenge is balancing these 
priorities, which may conflict. Two brief examples are provided below: 
 
[Figure 3 about here] 
 
1. Javier leads a new project to develop an app for asthma management at home. The project 
has a short turnaround time; thus, the team has limited time to devote to fieldwork. During a 
visit with a key community partner, Javier is taken by surprise when he discovers the 
individual has low literacy and asks for assistance with using the app. Javier is concerned 
about the amount of time this interaction will take, although he realizes that obtaining data 
from individuals with low literacy may provide unique insights, improving his product’s 
quality.  
2. Rachel investigates how social and physical environments impact the effectiveness of care 
coordination (i.e., organization of patient care activities and information sharing among all 
individuals involved in a patient’s care). Her methods include interviews and still 
photography of the physical environment. During a home visit, a participant offers to show 
the challenge of storing medical equipment in a basement closet. Rachel is unsure how to 
proceed. The project would benefit from the photographs and Rachel is wary of offending or 
diminishing the participant’s trust, but feels that venturing into a space far from an exit 
compromises her personal safety.  
 
These cases illustrate only some of the challenges encountered in fieldwork. Many other 
examples are presented by Holden and colleagues (2015), who developed a framework of 
challenges encountered in home and community based health care HF/E fieldwork, including 
difficulties gaining trust from participants, problems interacting with sick or impaired patients, 
confidentiality and compensation challenges, and questions of data quality (Figure 4). 
 
[Figure 4 about here] 
 
Best practices: strategies for health care HF/E fieldwork in the home and community 
  
To address these challenges and competing priorities, best practices for health care HF/E 
fieldwork in the home and community should be used before, during, and after a site visit. Prior 
to visiting a participant in an extra-institutional setting, assess potential challenges related to 
the legal and ethical implications of their interaction with human subjects, develop contingency 
plans, and obtain the necessary approval from an institutional human subjects authority. 
Establish contact with the participant to plan the logistical aspects of the visit. In collaboration 
with other members of the study team, determine how situations compromising safety and 
miscommunication would be addressed. During the site visit, demonstrate respect for the 
participant while simultaneously protecting personal safety and staying within the scope of 
HF/E expertise. Also, be alert and flexible in responding to unexpected situations. After leaving 
the site visit, immediately document the experience, paying particular attention to unusual 
events and unique insights. Finally, before formally ending a relationship with a participant, 
extend the interactions as necessary to complete the study rigorously. Figure 5 provides a 
checklist of specific strategies that may be implemented when conducting health care HF/E 
fieldwork in the home and community. 
 
[Figure 5 about here] 
 
Examples of strategies that could be used to address Javier and Rachel’s challenges are provided 
below: 
 
1. Javier may have been better prepared for a low-literacy participant if he had contacted the 
participant prior to the site visit and asked about special needs requiring accommodation. 
With this information, he could have obtained permission from his institution’s human 
subjects authority to use an oral consent process and to provide assistance with app usage. 
Even if he had not followed the recommendations above, with an established protocol for 
managing unexpected situations, Javier would have been able to comfortably ask the 
participant to reschedule the meeting to give himself time to address these matters. 
2. Rachel would have been better prepared to handle the invitation to visit a participant’s 
basement if she were accompanied by another team member and had informed a third team 
member of her whereabouts. With two people at the site visit and a communication plan for 
relaying safety concerns, Rachel would have been more comfortable taking the requested 
photographs. In her fieldwork protocol, Rachel should also have committed to maintaining 
constant access to an exit. Despite these precautions, Rachel may still have had concerns 
about entering the basement, in which case she should have prepared phrases to respectfully 
decline this or other discomforting offers. For example, Rachel could have said, “Your 
example would be really useful for the study, but unfortunately I am running low on time 
today. Could we perhaps schedule another time to take the photograph?” or, “My supervisor 
does not allow me to enter people’s basements, out of concern for safety.” 
 
The strategies we have recommended are grounded in our experience conducting health care 
HF/E fieldwork in home and community settings and the guidance provided to us by the 
institutional review boards at the institutions with which we have been affiliated. For individuals 
whose activities in the home and community are overseen by an IRB, we recommend having a 
discussion about the specific protocol you intend to implement. In our own experiences we have 
encountered conflicting advice about the types of information that may be requested from or 
about potential participants prior to informed consent, the degree to which an interaction must 
be scripted, and how to determine study eligibility for individuals whose roles overlap (e.g., 
patient and caregiver). Building flexibility into the protocol is also advisable. For example, in 
Rachel’s scenario the participant may have asked if he could take the picture and send it to her 
securely. If this form of data collection was written into the protocol, Rachel could have obtained 
the photographs without compromising her safety or inconveniencing the participant with a 
second visit.   
 
Conclusion 
 
HF/E professionals working in health care are committed to designing innovations aligned with 
patients' needs and preferences. Laboratory-based assessments are limited in that they 
primarily facilitate an understanding of interactions between the user, the task, and the 
technology. Designing systems that are also responsive to patients' social, organizational, and 
physical environments requires assessing needs and preferences in the home and community, as 
well. However, fieldwork in extra-institutional settings is challenging and requires balancing the 
priorities of multiple stakeholders. By articulating strategies to address these challenges and 
competing priorities, we aim to provide a foundation for best practices for health care HF/E 
fieldwork in the home and community. Future work is needed to address the many challenges 
that arise from conducting fieldwork in this new domain, such as translating an abundance of 
field data into concrete design recommendations (Valdez, Holden, Novak, and Veinot, 2015). 
and adapting HF/E paradigms for systems-oriented assessments of home and community-based 
health care.   
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Figure 1. Progression of human factors/ergonomics research in health care. 
 
  
Figure 2. Characteristics of patients’ home environments. 
 
  
Figure 3. The priorities of stakeholders in home- and community-based human 
factors/ergonomics fieldwork. 
 
 
  
Figure 4. Challenges associated with fieldwork in the home and community environment. 
[Adapted from Holden, Scott, Hoonakker, Hundt, & Carayon, 2015] 
 
 
  
Figure 5. Health care human factors/ergonomics home and community fieldwork checklist. 
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